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31
The necessity of standardization in experimental microbiome analysis is a 32 relevant aspect for its implementation in human research, as well as for clinical 33 approaches. Among the components required for standardization, reproducibility is one 34 of the most important aspects (Nature Microbiology Editorial 2016). Microbiome analysis 35 involves the analysis of the composition of the microbial communities found within a 36 biological sample, such as feces or soil. Since microbiome studies generally aim to 37 analyze the composition of a complex microbial community, the goal is to recover the 38 presence of each microbial species within a mixture with equal chance. Ideally, the 39 microbiome composition as found after processing in the lab should match that of the 40 original, unprocessed sample. However, individual microbial species vary from each 41 other in their abilities to grow under suboptimal storage conditions, to be lysed during 42 DNA extraction, or to be amplified with marker gene PCR methods (Bag et al. 2016) . . Ideally, a biological sample taken for microbiome analysis should be freshly 54 analyzed (Pollock, et al. 2018) or stored at very cold temperatures, such as -80°C, 55
immediately after sampling to preserve the microbiological composition by preventing 56 selective growth of microorganisms (Vandeputte et al. 2017 ). However, immediate 57 cryostorage is often not feasible, for example in field conditions without reliable access 58 to electricity (Schnorr et 
16S rRNA sequencing analysis 204
The bioinformatics analysis was performed as described previously (Almonacid 205 et al. 2017) . Briefly, forward and reversed 16S rRNA gene V4 sequence reads were 206 demultiplexed, quality-filtered, and merged after primer removal. Only samples with at 207 least 10,000 high-quality reads were used in the analysis. Chimeras were removed 208 using VSEARCH (Rognes et al. 2016) , and then clustered using Swarm (Mahé et al. 209 2014). The resulting clusters were then compared to a curated version of the SILVA 123 210 database (Quast et al. 2013 ), using 100% identity over 100% of the length. The relative 211 abundance of a set of 28 species-and genus-level microbial taxa (named "clinical taxa" 212 in this study) known to be associated with health conditions and that could be identified 213 with high precision and sensitivity (Almonacid et al. 2017) was determined by dividing 214 the count linked to those taxa by the total number of filtered reads. 215
Beta-diversity was investigated using Bray-Curtis dissimilarity and non-metric 216 multidimensional scaling (NMDS) ordination as implemented in the R package phyloseq 217 (McMurdie and Holmes 2013). To compare similarity of microbiome profiles to each 218 other, Lin's concordance correlation coefficient (CCC) of the genus-level clinical taxa 219 was calculated for each community pair (Lin 1989 ). Statistical significance was tested 220 using the non-parametric Kolmogorov-Smirnov (KS) test (Massey 1951) . Permanova 221 analysis was performed on the distance matrix used for beta-diversity analysis using the 222 R Vegan package. (Oksanen et al. 2016) . Permanova was performed using the function 223 adonis, with 999 permutations. Heterogeneous dispersion of the data was evaluated 224 using the function betadisper. 225
To compare the microbiome profiles of the 44 triplicate amplifications, cluster 226 analysis on Bray-Curtis dissimilarity matrices was performed using the Ward's method 227 (Ward 1963). Tree topology was visualized using the Interactive tree of life (iTOL) 228 software (Letunic and Bork 2016) . 229
Results
230
Duplicate stool sampling on consecutive days 231
To determine the variation of stool microbial composition associated with taking 232 multiple samples from the same piece of toilet paper, and on (nearly) consecutive days, 233 a single person, subject A, collected 11 paired stool sample over a period of 20 days. 234
The paired stool samples, taken 1 to 4 cm apart from the same piece of toilet paper 235 after elimination, showed very similar microbiome profiles, which was confirmed by an 236 average within-pair Lin's correlation factor of 0.95 (+/-0.04) ( Figure 1A ). The average 237
Lin's correlation between stool samples collected on different days was 0.68 (+/-0.17), 238 which was significantly lower than that of the within-pairs (KS test p<0.0001), with no 239 apparent drift over time ( Figure 1A ). Beta diversity analysis showed that all 22 samples 240 from subject A looked very similar to each other in a comparison with replicate stool 241 samples from 8 different subjects, with a clear clustering by individual ( Figure 1B and, in the absence of homogenisation of stool, might represent a good and practical 397 alternative to represent the entire stool community. Although our results do not answer 398 the question whether the microbiome of an intact stool specimen is homogenous, our 399 study shows that taking 2 different samples from the same piece of toilet paper yield 400 very similar microbial communities (average Lin's correlation: 0.95). 401
Reproducibility of sampling over multiple days 402
Another potential source of variation in microbiome composition that has not 403 been studied extensively is how much the day-to-day variation in the diet of most 404 humans contributes to daily changes in the gut microbiome. The same set of samples 405 used to determine the effect of duplicate sampling from toilet paper was also used to 406 investigate the similarity of 11 stool samples taken from the same individual within a 3-407 week period. Within this short time-frame, the gut microbiome of this person was 408 relatively stable (average Lin's correlation between all samples: 0.68), albeit significantly 409 less similar than the paired samples obtained from the same piece of toilet paper. 
